Population pharmacokinetics/pharmacodynamics of linezolid in sepsis patients with and without continuous renal replacement therapy.
The purpose of this study was to identify the optimum dosing regimen of linezolid in sepsis patients with and without renal dysfunction and sepsis patients on low-dose continuous renal replacement therapy (CRRT) using a pharmacokinetics/pharmacokinetics (PK/PD) approach. Sepsis patients with and without renal dysfunction (creatinine clearance < 50 mL/min), and sepsis patients on low-dose CRRT (dose: 800 mL/h) were studied. The PK data were modeled using a two-compartment model, and then used for simulation. The target PK/PD was the 24-h area under the concentration-time curve to minimum inhibitory concentration ratio of ≥ 80. Dosing regimens were evaluated using cumulative fraction of response (CFR) and safety probability (trough level < 7 µg/mL) by Monte Carlo simulation. Twenty-seven patients, including 8 patients with preserved renal function, 9 patients with renal dysfunction, and 10 patients on CRRT, were studied. The proposed regimen to attain CFR ≥ 90% was 800 mg every 12 h (safety probability 82.4%) for patients with preserved renal function. By contrast, the target CFR was attained with a decreased regimen in patients with renal dysfunction and those on CRRT [600 mg every 24h (safety probability 68.6%) and 800 mg every 24h (42.1%)]. We identified different dosage strategies to achieve target linezolid concentrations according to renal function and use of CRRT in sepsis patients. Because of unassured safety probability in patients without preserved renal function, dosing regimens should be adjusted based on the therapeutic drug monitoring.